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Abstract 
In the article entitled "'Flowering of general topology in Japan" the author (Nagata. 1985) sur- 
veyed the history of general topology in Japan as it has developed since 1917. The present article, 
whose purpose is to survey recent developments in the last few years in more detail, may be 
regarded as a sequel to the previous article. © 1997 Elsevier Science B.V. 
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General situation 
Centers of recent study of general topology in Japan are Tsukuba, Yokohama, Shizuoka, 
Osaka and Matsuyama. It should be noted that Russian and Chinese topologists are con- 
tributing to the recent development of general topology in Jtpan. Namely, D. Shakhmatov 
and O. Okunev from Russia and young Chinese topologists are working in Japan in col- 
laboration with their Japanese colleagues, which has led to interesting results. 
In the following we shall survey progress in various aspects, where all spaces are 
at least Ti and maps continuous unless otherwise stated, and terminologies, which are 
neither in J. Nagata [251 nor in K. Morita and J. Nagata [241, wih be mostly defined or 
explained. 
1. Metrizability and generalized metric spaces 
Y. Tanaka has been working on metrizability of spaces covered by metrizable sets. He 
continues his study in the same direction. In [39] he obtained metrizability conditions of 
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the decomposition space X/~D of a metric space X. The conditions are not so simple. 
For example, the following theorem gives a metrizability condition of the closed image 
of a metric space to supplement A.H. Stone, K. Morita and S. Hanai's theorem. 
Theorem 1.1. Let ~ be an upper-semi-contimtous decomposition of a metric space X. 
Then X /D  is metrizable iff X admits a metric d satisfyh~g: fi~r Do, Dn E D (n E N) 
with Do ~ Dn, if d( Dn, Do) --+ 0 then there are z~ ~ Do and a sequence { D,,~ I k E N} 
such that d(Dn~., {z0}) --+ 0. 
Spaces with a star-countable k-network are very interesting. Y  Ikeda and Y. Tanaka 
[12] and C. Liu and Y. Tanaka [22] studied such spaces. In the former paper it was shown 
that every locally separable metric space, every La~nev space and every CW-complex 
have a star-countable k-network, and some conditions were obtained to characterize k-
spaces and Frech6t spaces which have a star-countable k-network. In the following there 
is an example. 
Theorem 1.2. A regular k-space X has a star-countable k-network iff X is the topo- 
logical stun of Ro-spaces. 
In the latter paper esults from the former were further developed; e.g., the following 
was proved: 
Theorem 1.3. A regular space X is a closed image of a locally separable metric space 
iff X is a Frechgt space with a star-countable k-network. 
Problem 1.4. Does a closed map preserve the existence of a star-countable k-network? 
On the other hand, K. Tsuda is working on universal spaces of various generalized 
metric spaces. In [40] he proved the following theorem which was announced by the late 
E.K. van Douwen without giving a proof. 
Theorem 1.5. Let C,~x be the class all spaces Y for which there is a re-discrete metric 
space ~I of w(M) <~ ~ and a closed map f from M onto Y such that If-~(y)l < m 
for all y E Y, where wl <~ A <~ ~+. Then there is a universal space for every class C,~:~, 
and moreover every space in Cnx is embedded as a closed subspace b~ l~. 
This theorem for n = w answers H. Junnila's question: does there exist a universal 
space for all closed images of countable metrizable spaces? K. Tsuda [411 proved the 
existence of a universal space for the class D,,x of all spaces Y such that dim Y = 0 
and such that there are a complete metric space M of w(M) <~ ~ and a closed map f 
from M onto Y such that w(f-t(y))  < A for all y E Y. Especially the following was 
proved: 
Theorem 1.6. For every t¢ >1 w there is a universal space fi~r all O-dimensional c osed 
images of complete metric spaces of weight <, t¢. 
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2. Special metrics 
Recently H. Ohta, Y. Hattori and M. ltoh are working on the so-called UMP. In their 
study of Problem 2.3 Y. Hattori and H. Ohta [10] proved: 
Theorem 2.1. A separable metric space (X, d) with the following properties (a) and (b) 
is homeomorphic to a subset of the real line 1R. A locally compact, separable metric 
,space with the property (a) is also homeomorphic toa subset of ~. 
(a) There are no distinct points' x, y, Pl, P2 satisfying d(x, p,) = d(y, pi), i = I, 2. 
(b) There are no distinct points x, pl ,P2.,P3 satisfying d(x, pl) = d(x, p2) = d(x, p3). 
Definition 2.2. A metric d has UMP if for any distinct points x and y there is a unique 
point p satisfying d( x, p) = d(y, p). 
Note that UMP implies (a), and (b) implies UMP if the space is connected. 
Problem 2.3. Is any separable metric space (X, d) with UMP homeomorphic to a subset 
of ~? 
Note that the an, 'er is "yes" if the space is locally compact as proved by S. Nadler 
and also that condition (a) alone is not enough. 
H. Ohta and M. Itoh showed that the discrete space Xn (n C N) has a UMP metric 
unless n = 2 or n = 4. It should be noted that ltoh proved it for n = 8 by the use of 
a computer, from which he derived a proof for every 2n/> 8. He also proved that the 
countable discrete space N has a UMP metric. 
Definition 2.4. Let x and y be distinct points of a metric space (X, d). Then M(x,  g) = 
{z ~ X I d(z,z)  = d(g,z)} is called a midset. 
Problem 2.5. Let X be a non-degenerate m tric space such that each of its midsets is 
homeomorphic to an (n - l)-sphere. Is then X homeomorphic to an n-sphere? 
This problem was partially answered by W. D~bski, K. Kawamura nd K. Yamada [3] 
as follows. 
Theorem 2.6. Let n t> 3 and X be a nondegenerate compact subset of ~n such that 
for each distinct points x and y of X the midset M(x ,  y) is a convex (n - 2)-sphere 
(= the boundary of a convex (n - l )-cell). Then X is a convex (n - l )-sphere. 
3. Dimension theory 
Y. Hattori [8] proved: 
Theorem 3.1. For each n, d E N with n <~ d, there is a subgroup Grid of ~n+! such 
that dim Gnd= n and dim(Gnd) °' = d. 
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This result refines J. Kulesza's example where G,a was only a subset of It~ "+l. 
T. Goto I71 improved Alexandroff's classical theorem and his early result as follows. 
Theorem 3.2. For eve O" subset X of ~'~ and eveo" rn with 0 < m <~ rl - I the following 
are equivalent: 
(a~ p~ dim X ~< m. 
(b) For eve1T e > 0 there is an c-translation f .h'onl X 01110 an m.-dinlensional 
polyhedron P such that P C N,7 ,, where N~], is the set #" points of R" at most m #" 
whose co-ordinates are rational. 
He posed the following question while proving it in the case when X is a bounded set. 
Problem 3.3. Let X C ii~" and 0 ~< k ~< n. Is it true then that d imX ~< k iff for 
every ~ > 0 there is a uniformly 0-dimensional e-translation fror, X into R" such that 
f (X)  C .~:? 
A. Koyama 1211 furthered his early study of refinable maps. 
Definition 3.4. A map f from X onto Y is a H-map, where H is an open cover of X, 
if each .//C Y has a neighborhood O, such that f-~(O,a) C U for some U E H. A map 
r from X onto Y is r¢[inable if for any open cover H of X and open cover V of Y 
there is a H-map f from X onto Y such that for each ,r E X there is V c V satisfying 
f(zr), r(.r) E V. 
He proved: 
Theorem 3.5. Let I~ he a sinlplicial complex. Let r be a closed refinable nlap between 
nletric spaces X and Y. Then K E AE(X) ~ff" I f  C AE(Y). 
Theorem 3.6. Let r he a refinable map between metric spaces X and Y. Then dim X = 
dim Y. 
4. Paracompactness 
L. Yang is working on A.V. Arhangel'skff and E TaWs problem: is every locally 
compact, normal, metacompact space paracompact? Note that Arhangel'skff proved it for 
perfectly normal spaces. L. Yang [47] proved: 
~heorem 4.1. A locally Lindeli~]" regular space is partlcompact ~ff it has tire shrinking 
property B. 
Theorem 4.2. Eveo' locally LimleliJf perfectly m.'maL memcompact space is paracom- 
pact. 
N. Kemoto 1181 pointed out some gaps in Yang's proofs and gave his own proofs. 
Moreover, he proved: 
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Theorem 4.3. Every perfect, locally Lindeli~f a-metacompact, regular space is para- 
compaeL 
Theorem 4.4. The followbtg are equivalent: 
(a) 2 ~ < 2 ~'. 
(b) Eve~. normal, locally Lindel6f. submemcompact, separable space is paracompact. 
5. Properties of products 
5.1. N:mnality 
K. Tamano and H. Teng [38] answered K. Nagamrs question: is an open subset of 
[~' normal if it is countably paracompact? In fact they settled the problem under a much 
more general situation in the following remarkable theorem. 
Theorem 5.1. Let X = I-L<.x xa  be a product of regular paracompact or-spaces and 
U an open set h~ X.  Then the fidlowing are equivalent: 
(a) U is normal (countably paracompact, collectionwise Hausdorff orthocompact, 
O-refinaHe, paracompact). 
(b) .f is an F~-set hz X and X .  is compact metrizable for all but countably many a "s. 
N. Kemoto. T. Nogura and Y. Yajima [191 proved: 
Theorem 5.2. Let X be a normal <n-paracompact (meanh~g that for each 7- < ~. 7-- 
paracompact) and t~-compact space. Then X × ~ is normal iff the projection 7r : X × ~ --+ 
X is closed. 
Corollary 5,3, Let X be a regular Lindeli~f space. Then X × ~ is normal iff the projection 
7r : X x t~ -+ X is closed. 
5.2. Paracompaet-like properties 
Y. Yajima [44l furthered results in his previous paper [42] to characterize paracompact- 
like properties of X in terms of weaker conditions of the prodoct of X with another 
space. For example, he proved: 
Theorem 5.4. Let X be a Tychonoff space and "yX its T2-compactification. Then X is 
paracompact iff eve~' bhlar), open cover of X × ~/ X has a tr-closure-preserving refinement 
by open rectangles. 
L. Yang [481 partially answered A. Beglagi6's problem--if X is shrinking, C is com- 
pact and X × C' is normal, is then X x (7 shrinking? as follows. 
Theorem 5.5. Let X be a product of cardinals and Y a regular strong S-spacc. Then 
X x Y is shrinkb~g iff it is normal. 
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(Note that the space of a cardinal is shrinking.) 
O. Okunev and K. Tamano [33] obtained a number of interesting examples, e.g., they 
proved 
Theorem 5.6. There is a scattered, O-dimensional, a-compact space X such that for ato' 
n < w, Cv(X, 2) '~ is Lindel6f but Co(X, 2)" is not, where Cv(X, 2) denotes the ,~pace 
of ntaps front X to the two-point space with the pointwise convergence topology. 
5.3. S -  ant/a-products 
L. Yang works on Y. Kodama's question: is every S-product of La~nev spaces normal? 
(Note that S.E Gul'ko and M.E. Rudin proved that a S-product of metric spaces is 
normal.) In this respect L. Yang [49] proved the following which is an improvement of
Y. Yajima's earlier esult. 
Theorem 5.7. A Z-ptvduct of regular paracompact or-spaces is norntal iff it is cototmbly 
paracompact. 
Corollary 5.8. A S-product of l.xtgnev spaces is normal iff it is txmnutblv parac~mtpact. 
N. Kemoto and Y. Yajima 120] furthered Yang's result as follows. 
Theorem 5.9. Let S be a S-pro&let of semistlzttifiable T2-spaces, each finite subproduct 
of which is paracompact. Then S is normal iff it is counmbly paracompact. 
Finally, K. Eda, G. Gruenhage, P. Koszmider, K. Tamano and S. Todor(zevi6 [41 gave 
a consistency negative answer to Kodama's question. 
K. Chiba 121 proved theorems of the following type: if every finite subproduct of a 
c~-product of T2-spaces atisfies P then the a-product also satisfies P, where P is a 
paracompact-like property. For example, she proved the theorem in the case when P is 
the B-property (and also various other properties). 
5.4. Other aspects 
Y. Yajima [431 proved: 
Theorem 5.10. The fidlowing are equivalent for a regular paracompact S-space X:  
(a) X has a G6-diagonal. 
(b) There is a a-locally finite rectangular open cover of X 2 - A where A is the 
diagonal t f  X 2. 
(C) There is a zr-ch):;ure-presela'ing rectangular open cover of X 2 - A. 
(d) The,e is a rectangular open cover of X 2 -- A which has a a-cushioned open 
refinement. 
Note tLat A.P. Kombarov proved the equivalence of (a) with 
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(b') There is a Iocally finite rectangular open cover of  X 2 - A, 
which was generalized by this theorem. 
T. Nogura has been working on Frech6tness and other convergence ;~r,~'derties of prod- 
ucts. T. Nogura and A. Shibakov [301 is a study in the same context. 
Definition 5.11. For A C X, [A] seq denotes the sequential c osure of A. Then [A], for 
an ordinal a is defined as follows: 
~eq 
[A]0 = A, [A]o+, = [iAI.] , [A] o = U{[A]:~ 13 < a} 
for a limit number a. (Note that X is sequential iff A = [A]~ for all subsets A of X.) 
Now, for a sequential space X we define 
so(X) = min{a E wl + I I A = [A], for every A C X}. 
(Note that so(X) = 1 iff X is Frech6t.) 
Theorem 5.12. Let X be a regular sequential space and Y a regular, countably compact, 
sequential space. Then X × Y is sequential and so(X × Y) ~< so(X) + so(Y). 
In [31] for every a ~< wl they constructed (under CH) (strongly) Frech6t T2-spaces X
and Y such that so(X × Y) = a. 
6. Linearly ordered spaces 
Spaces are not necessarily T, in the present section. T. Miwa and his collaborators are 
actively working in this aspect. The following articles, e.g., contain interesting results: 
T. Miwa and N. Kemoto [231, H. Bennett, M. Hosobuchi and T. Miwa Ill, W.-K. Shi, 
T. Miwa and Y.-Z. Gao [36,37]. In these papers the authors tudied the following problems 
posed by D. Lutzer and H. Bennett: 
(I) Does every perfect GO-sp.~ce have a perfect orderable xtension? 
(2) Does every perfect GO-sp e have a perfect orderable d-extension? 
(A d-extension is an extension that contains the original space as a dense subset.) 
In the first paper partial negative answers were given. For example, they proved that 
there is a perfect GO-space X which has neither perfect LOTS d-extension nor perfect 
orderable c-extension (meaning that X is not embedded as a closed subset). In the second 
paper some conditions in which answers to the problems are affirmative were studied. In 
the third paper problem (2) was given a negative answer. Namely, they proved: 
Theorem 6.1. There is a perfect GO-space which has no perfect orderable d-extension. 
In the last paper it was proved that a GO-space X has a perfect LOTS extension if X 
has a locally perfect underlying LOTS. 
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7. Topological groups 
K. Yamada [45] studied topological properties of free topological groups. For example, 
he proved Theorems 7.2 and 7.3 in the following. 
Definition 7.1. F , (X)  (An(X)) is the subset of the free (Abelian) topological group 
F(X) (A(X)) over X consisting of reduced words with length not greater than n. 
Theorem 7.2. Let X be a metrizabh, space. 7twn the.fidhm'ing are equivalent: 
(a) A, (X)  is a k-space fi)r evetT n ~ N. 
(b) A~(X) is a k-space. 
(c) Either X is locally compact and the set X '  of all non-isolated points of X is 
separable, or X '  is compact. 
Theorem 7.3. Let X be noa-discrete attd metrizxtble. Then the following are equivalent: 
(a) F . (X )  is ~x)mpactJor evet3" n c N. 
(b) F,,(X) is locally compact for eveo' n 6 N. 
(c) X is compact. 
A.V. Arhangel'skii, O.G. Okunev and V.G. Pestov proved lor a metrizable space X, 
t(A(X)) <<. w(X') and asked whether t(A(X)) = w(X'). K. Yamada [46] gave a I~urtial 
answer to this problem by proving: 
Theorem 7.4. Let the cofinality t~'t~ be greater than w attd let X be a metrizable space 
such that w(X t) = t~. If't(S(IQ n) = t~.for some n E N, then t (A2. (X) )  = t (A(X) )  = 
w( X ' )  = h:, where S( t~ ) denotes the sequential fan consistblg t~'t~ monber of convergent 
sequences. 
Corollary 7.5. I f  X i.s a metrizxtble space with w(X' )  = wi then 
t (A4(X))  = t (a (x ) )  = w(X' )  = w,. 
Definition 7.6. A space P is prime if X × Y D P implies X D P or Y D P. A space 
X is densely self-embeddable if each non-empty open set in X contains a copy of X. 
K. Eda, H. Ohta and K. Yamada [5] proved the following where spaces are Tychonoff. 
Theorem 7.7. Let P be a densely self-embeddable prime ,vmce which is either compact 
or fir~t countable. Then f,~r a Tychonoff space X the followh~g are equivalent: 
(a} X D P. 
(b) F(X)  D P. 
(c) A(X)  D P. 
Note that the theorem holds, e.g., if P = N, Q, II~ - Q, ¢Jw or ~w - w. 
T. Nogura, D Shakhmatov and h: Tanaka [281 proved Theorem 7.9 which is a gener- 
alization of Arhangel'skii's theorem: every bisequential topological group is metrizable. 
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Definition 7.8. X is an c~4-space if for every x E X and each {S. I n E ~1}, where S .  
is a sequence converging to x, there is a sequence converging to x which meets infinitely 
many of S,~, n E N. 
Theorem 7.9. A topological group G determbwd by a poh~t-conntable cover C consistb~g 
of biseqnential spaces is metrizable in each of the followblg cases: 
(I) G is an ct4-space. 
(2) C consists of closed sets, and G does not contah~ a closed copy of S(w). 
Definition 7.10. X is an A-space if the following is satisfied: if {A. I n E N} is a 
decreasing collection and x E n{An - {x} ] n E N}, then for every 'n E N there is 
B ,  C A,~ such that LJ{Bn I n E N} is not closed. (Note that a Frech6t space is ~4 iff it 
is A.) 
T. Nogura, D. Shakhmatov and Y. Tanaka [291 showed that A-spaces and a4-spaces 
are independent for countable topological groups. 
8. Other aspects 
To improve S.P. Panasyuk and R.S. Suitanov's result, H. Ol~ta [32] proved: 
Theorem 8.1. If X is a paracompact T2-space, then 2 x (th,, space of all non-erupt" 
closed sets with the finite topology) is Dieudonn~ complete. 
Corollary 8.2. If X is a paracompact T2-realcompact space, then 2 x is realcompact. 
Y. Ikeda [I I] furthered A. Okuyama nd others' results by characterizing properties 
of a Tychonoff space X in terms of A+(X), the space of all positive linear functionals 
on C*(X) with the compact-open topology. 
R. Engelking, R. Heath ,and E. Michael once asked whether a metrizable space admit- 
ting a continuous selection is completely metrizable. Concerning this question Y. Hattori 
and T. Nogura [91 obtained the following result. 
Definition 8.3. X is said to admit a continuous selection if there is a continuous map 
f :2  x -~ X, where 2 x has the finite topology, such that f (F)  E F for each F E 2 x.  
X is called hereditarily Baire if every non-empty closed set ~n X is Baire. 
Theorem 8.4. Eve~ regular space admittblg a continuous selection is hereditarily Baire. 
A. Kato [14] gave an affirmative answer to a problem posed by W. Comfort and 
J. van Mill as follows. 
Theorem 8.5. ( I ) There is a homogeneous, extremely disconnected, countably compact, 
Tychonoff space X with IX[ > ¢. 
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(2) There are homogeneous, extremely disconnected, countably compact, Tychonoff 
~paces Y, Z such that Y × Z is not countably compact (in ZFC). 
Recall that Z. Frolik proved thzt there is no homogeneous, extremely disconnected, 
compact T2-space. 
H. Kato obtained interesting results on dynamical properties of continua. For example, 
in [15] he defined continuum-wise expansive homeomorphism as a generalization e¢ 
expansive homeomorphism to extend R. Mafi6's theorem. 
Definition 8.6. A homeomorphism f :X  -+ X is called a continuum-wise expansive 
homeomorphism if there is c > 0 such that for any non-degenerate subcontinuum A of 
X there is n E 1~ satisfying d iamfn(A)  > e. 
Theorem 8.7. I f  f : X -+ X is a continuum-wise expansive homeomorphism of a com- 
pact metric space X then dim X < c~ aad every mbdmal set of  f is O-dimensional. 
Further H. Kato [16] proved the following. 
Theorem 8.8. Chainable continua admit no expansive homeomorphism, where a contin- 
uum X is called chainable if for any e > 0 there is an e-cha#~ C covering X ,  i.e., C is 
a finite collection {C i , . . . ,  Cm } of open sets such that C~ N Ci+l :~ 0 and mesh C < e. 
K. Kawamura, H.M. Tuncali and E.D. Tymchatyn [17] gave a partial negative answer 
to the question: does some one-dimensional, locally connected, metric continuum admit 
an expansive homeomorphism? 
N.T. Nhu and K. Sakai [27] studied relations between AR-like properties, extension 
properties and equi-connectedness to prove Theorem 8.10. 
Definition 8.9. X is EC if there is a map A : X z x I --+ X such that A(x, y, 0) = x, 
A(x, y, i) = y for every (x, y) E X 2 and A(x, x, t) = x for every x E X and t E I. 
X has CEP if for any compact set A of any metric space Y, every map f : ,4 > X 
can be extended over Y. 
Theorem 8.10. A a-compact metric space is an AR iff it is EC and has CEP 
This theorem is concerned with J.E. West's problem: is every a-compact space X with 
CEP an ANR? 
V. Popa and 1". Noiri [341 studied properties of multi-functions with various continu- 
ities. Paracompactness can be generalized as follows. 
Definition 8.11. A collection ,.7 of subsets of a space X is called an ideal i fd  C H E ,]" 
implies d E ,.7" and if H, d C , ]  implies H U d E ,.7. X is called paracompact modulo 
,.7 if for any open cover b/of  X there is J C ,7" and a locally finite open collection )2 in 
X such that ~' < H and X C [.J{V I V E )2} u J. Similarly countable paracompactness 
and metacompactness can be generalized. 
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Properties of those generalized concepts were studied by N. Ergun and T. Noiri [6|. As 
a example of their results we state the following theorem which generalizes E lshikawa's 
classical theorem. 
Theorem 8.12. Let J be an ideal on X. Then X in' countably paracompact modulo 
f f  iff for any decreasing sequence {Kn I n E 1~} of non-empty closed sets such that 
n{Kn [ n E N} = 0, there are J E f f  and a decreasing sequence {Wn I n E N} of 
open sets such that Kn C Wn U d for each n E N and such that N{W'~ I n E N} = 0. 
It is a classical theorem in dimension theory that every n-dimensional separable metric 
space can be topologically embedded into ~Zn+l. But D. Shakhmatov showed that such 
an embedding is impossible in the categorical sense. 
Definition 8.13. Let .4 and B be subcategories of the category of all topological spaces 
and continuous maps. A covariant functor F : .,4 --> B is called an embeddingfunctor if 
there is a class {ix I X E Ob.A} satisfying: 
(a) i x  : X ~ F (X)  is a bomeomorphic embedding for each X E ObA; 
(b) if X, Y E Ob.A and f E Mor(X, Y) then the following diagram is commutative: 
F(X)  F(Y)> F(Y)  
,x I f X >Y 
C(n) is the category of all n-dimensional compact metric spaces and continuous maps 
(n E N). ~(<e~) is the category of all Hausdorff finite-dimensional topological groups 
and continuous group homomorphisms. 
D. Shakhmatov [351 proved: 
Theorem 8.14. There is no embedding covariant f~nctor F :e ( I )  ~ ~(<~) .  
A.V. Arhangel'skiT and l.Yu. Gordienko gave the following definitions for a T,_- 
space X: 
(I) A subset A of X is finitely located if for any closed set B in X with B C A. B 
is finite. 
(2) X is relativel.v locally finite at x E X if there is an open neighborhood U of x 
such that U is finitely located. 
(3) X is relatively locally finite if X is relatively locally finite at each point of X. 
Then they asked the following questions: 
(i) Is every T2-, countably compact, relatively locally finite space finite? 
(2) Is the product of finitely many relatively locally finite spaces relatively locally 
finite? 
Y. Yasui [50] gave a negative answer to these questions as follows. 
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Theorem 8.15. There is a Tz-, countably compact, relatively Iocally finite space X such 
that X z is not relatively locally finite. 
He also proved the following theorem to characterize relatively locally finite spaces 
and prove Theorem 8.15. 
Theorem 8.16. For a T2-space X the followhtg are equivalent: 
(a) X is rel~tively locally finite. 
(b) Each pohlt of X has an open neighborhood U such that et'eo' it!t;nite subset A 
of U has at least one accttmtdation point which does not behmg to U. 
(c) Each poh,t of  X has an open netghbmhood U such that eve O' infinite subset A 
of U has infinitely many accumulation pohtts which do not behmg to U. 
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